Smurf2, an E3 ubiquitin ligase, interacts with PDE4B and attenuates liver fibrosis through miR-132 mediated CTGF inhibition.
We previously reported that Smad ubiquitin regulatory factor 2 (Smurf2) activity was decreased in human fibrotic livers. Here, we overexpressed Smurf2 in livers of transgenic mice and observed inhibited collagen deposition and hepatic stellate cell activation in fibrotic model induced by carbon tetrachloride treatment or bile duct ligation. Hepatic Smurf2 overexpression also inhibited the production of connective tissue growth factor (CTGF), a central mediator of liver fibrosis. Using miRNA array and bioinformatics analyses, we identified miR-132 as a mediator of this inhibitory effect. miR-132 directly targets the 3'-untranslated region of CTGF and was transcriptionally upregulated by cAMP-PKA-CREB signaling. In addition, Smurf2 activated cAMP-PKA-CREB pathway by interacting with phosphodiesterase 4B (PDE4B) and facilitating its degradation. Thus, we have demonstrated a previously unrecognized anti-fibrotic pathway controlled by Smurf2.